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AMERICIUM 241
OHM/TADS - Oil and H a z a r d o u s M a t e r i a l s / T e c h n i c a l Assi s tance Data Sys t em

Developed by the Office of Water and Waste Management of the United States Environmental Protection Agency. 1985.
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S U B S T A N C E S I N C L U D E D
Material name: AMERICIUM 241CAS number: 14596-10-2Chemical formula: AMTradename(s):Production sites: A M E R S H A M / S E A R L E CORP., A R L I N G T O N H G T S , I L ; B I O N U C L E A R ,H O U S T O N , T X ; C A P I N T E C N U C L E A R , M T ; V E R N O N , N Y ; E B E R L I N E I N S T R U M E N TCORP., SANTA FE, N.M. GENERAL ELECTRIC CO. (IRRADIATION PROCESS. OP.),P L E A S A N T O N , C A ; G E N E R A L N U C L E A R , I N C . , H O U S T O N , T X ; H I G H V O L T A G EE N G I N E E R I N G CORP., B U R L I N G T O N , M A ; I N T E R N A T I O N A L C H E M I C A L A N DN U C L E A R CORP., I R V I N E , C A ; I S O T O P E P R O D U C T S L A B O R A T O R I E S , B U R B A N K , C A ;M O N S A N T O R E S E A R C H CORP., D A Y T O N , O H ; N A T I O N A L BUREAU O F S T A N D A R D S ,W A ; D C ; N E W E N G L A N D N U C L E A R CORP., B O S T O N , M A ; N U C L E A R A S S O C I A T E S ,I N C . , W E S T B U R Y , N Y ; N U C L E A R E Q U I P M E N T C H E M I C A L CORP., F A R M I N G D A L E ,N Y ; N U C L E A R M A T E R I A L S A N D E Q U I P M E N T CORP., P I T T S B U R G H , P A ; N U C L E A RR A D I A T I O N D E V E L O P M E N T S , I N C . , B R A N D I S L A N D , N Y ; N U C L E A R S U P P L I E S ,E N C I N O , C A ; ORTEC, I N C . , O A K R I D G E , T N ; P A R K W E L L L A B O R A T O R I E S , I N C . ,C R O T O N , O H ; R A D I A T I O N M A T E R I A L S CORP., W A L T H A M , M A ; S W I S S FEDERALI N S T I T U T E F O R REACTOR R E S E A R C H T E L E D Y N E I S O T O P E S , P A L O A L T O , C A ;T R A C E R L A B , W A L T H A M , M A ; U N I V E R S A L R A D I O I S O T O P E S , I N C . , R I C H M O N D , C A .
T R A N S P O R T / S T O R A G E / H A N D L I N G
H a n d l i n g :General hand l ing procedures: CFR TRANSPORT GROUP 1 - TYPE A MAX QUANTITY.0001 CI AND TYPE B MAX QUANTITY 20 CI; TYPE A QUANTITY MAY BE PACKAGEDF O R S H I P M E N T V I A A I R , H I G H W A Y , R A I L , A N D W A T E R I N F I B E R B O A R D BOXESA N D D R U M S , M E T A L D R U M S A N D WOODEN B O X E S ; T Y P E B Q U A N T I T Y I N M E T A LDRUM. THE TOTAL CONTENT OF RADIOACTIVE MATERIAL DOES NOT EXCEED.0001 CI PER DEVICE OR .001 CI PER PACKAGE FOR MANUFACTURED ARTICLESH A V I N G R A D I O A C T I V E M A T E R I A L S O T H E R T H A N L I Q U I D S I N N O N D I S P E R S I B L EFORM.
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LABORATORY
F i e l d de tec t ion l imit s ( p p m ) : 3 . E - 5 , G A M M A , B N W ,Laboratory de t ec t ion l imit s ( p p m ) : L E S S T H A N M F C I N W A T E R , GROSS A L P H A A N D GROSSBETA COUNTING SAMPLE MAY REQUIRE CONCONCENTRATION BY DISTILLATION ORO T H E R M E A N S , (BNW C 1 6 )
P H Y S I C O C H E M I C A L P A R A M E T E R S
Physical parameters:
L o c a t i o n / s t a t e of material: 1. PURE E L E M E N T IS SILVERY IN A P P E A R A N C E 2. ALLC O M P O U N D S E X C E P T A M F 3 A R E S O L U B L E I N W A T E R W I L L D I S S O L V EBoiling point (degrees C): 26
F I R E / E X P L O S I O N / C O R R O S I O N H A Z A R D S
Fire hazard:Standard codes: LABELS FOR P A C K A G E S OF RADIOACTIVE MATERIALS MUST BE OFD I A M O N D S H A P E , I N COLORS S P E C I F I E D , W I T H EACH S I D E A T L E A S T 4 I N C H E SL O N G . PRINTING MUST BE IN B L A C K INSIDE A BLACK LINE BORDER MEASURINGAT LEAST 3 1/2 INCHES ON EACH S I D E . " R A D I O A C T I V E WHITE-I" LABEL - LABELMUST BE WHITE IN COLOR. THE SINGLE VERTICAL BAR ON THE LOWER HALF OFTHE LABEL MUST BE BRIGHT RED IN COLOR. L A B E L S MUST BE APPLIED ON TWOOPPOSITE SIDES OF EACH P A C K A G E HAVING A DOSE RATE NOT E X C E E D I N G .5MILLIREM PER HOUR AT ANY POINT ON THE E X T E R N A L SURFACE OF THEP A C K A G E . N O T A U T H O R I Z E D F O R F I S S I L E C L A S S I I P A C K A G E S . " R A D I O A C T I V EY E L L O W - II" LABEL - THE UPPER HALF OF THE LABEL MUST BE BRIGHT YELLOWAND THE B O T T O M HALF MUST BE WHITE. THE TWO VERTICAL BARS ON THELOWER HALF OF THE LABEL MUST BE BRIGHT RED IN COLOR. L A B E L S MUST BEAPPLIED ON TWO OPPOSITE SIDES OF: A) EACH PACKAGE HAVING A DOSE RATENOT E X C E E D I N G 10 MILLIREM PER HOUR AT ANY POINT ON THE E X T E R N A LSURFACE OF THE PACKAGE AND NOT E X C E E D I N G .5 MILLIREM PER H O U R AT 3F E E T FROM THE E X T E R N A L SURFACE OF THE PACKAGE; OR B) EACH PACKAGEFOR WHICH THE TRANSPORT INDEX DOES NOT EXCEED .5 AT ANY TIME DURINGTRANSPORTATION. "RADIOACTIVE Y E L L O W - I H " LABEL -- THE UPPER HALF OF THELABEL MUST BE BRIGHT YELLOW AND THE BOTTOM HALF MUST BE WHITE. THET H R E E VERTICAL BARS ON THE LOWER HALF OF THE LABEL MUST BE BRIGHTRED IN COLOR. LABELS MUST BE APPLIED ON TWO OPPOSITE SIDES OF: A) EACHPACKAGE HAVING A SURFACE DOSE RATE E X C E E D I N G 10 MILLIREM PER HOUR; B)EACH F I S S I L E C L A S S I I I P A C K A G E ; C ) EACH P A C K A G E C O N T A I N I N G A LARGEQUANTITY OF RADIOACTIVE MATERIAL AS: 20 C U R I E S OF GROUP IRADIONUCLIDES, 20 CURIES OF GROUP II RADIONUCLIDES, 200 C U R I E S OF GROUPIII RADIONUCLIDES, 200 CURIES OF GROUP IV RADIONUCLIDES, 5,000 CURIES OFGROUP V RADIONUCLIDES, 50,000 CURIES OF GROUP VI RADIONUCLIDES, 500,000CURIES OF GROUP VII RADIONUCLIDES, OR 5,000 C U R I E S OF SPECIAL FORMRADIOACTIVE MATERIALS; OR D) EACH PACKAGE TRANSPORTED UNDER AS P E C I A L P E R M I T I S S U E D I N R E S P O N S E T O A P E T I T I O N .T o x i c combustion product s: R A D I O A C T I V E C O M B U S T I O N P R O D U C T SPersonnel protect ion: ALPHA, G A M M A RADIATION. DO NOT ALLOW CONTAMINATEDW A T E R T O COME I N C O N T A C T W I T H S K I N O R P E R S O N A L C L O T H I N G . WEARWATERPROOF P R O T E C T I O N . I F T H E R A D I O A C T I V I T Y I S A L S O AIRBORNE, A M A S KWITH AIR FILTER MAY BE REQUIRED.Exp lo s i on hazard:Explos ivenes s: N O N F I S S I O N A B L E
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E N V I R O N M E N T A L H A Z A R D S
P o l l u t i o n hazard:
Water p o l l u t i o n :Persistency: 458 Y E A R RADIOACTIVE HALF-LIFE; 20,000 DAY BIOLOGICALHALF-LIFE IN TOTAL BODY, 73000 DAYS IN BONE, 24000 DAYS IN KIDNEYS, AND3000 DAYS IN LIVERE f f e c t on water treatment process: 1. POSSIBILITY OF BUILD-UP OF RADIOACTIVITY INW A T E R TREATMENT S L U D G E OR FILTERS 2. POSSIBILITY OF B U I L D - U P OFR A D I O A C T I V I T Y I N S E W A G E T R E A T M E N T S L U D G E 3 . P O S S I B L E T O X I C E F F E C T O NS E W A G E T R E A T M E N T B A C T E R I A .Water uses threatened: ALL W A T E R USESI n d u s t r i a l f o u l i n g p o t e n t i a l : T H E S A F E R A D I A T I O N L E V E L S A R E BELOW I N D U S T R I A LF O U L I N G P O T E N T I A L L E V E L S .A i r po l lu t i on: R A D I O A C T I V E H I G HF o o d chain:Potential for accumulation: THE CONCONCENTRATION OF RADIONUCLIDES INA Q U A T I C A N D M A R I N E O R G A N I S M S I S GOVERNED B Y T H E S E F A C T O R S : 1 ) T H EP A R T I C U L A R E L E M E N T I N V O L V E D A N D I T S P H Y S I O L O G I C A L I M P O R T A N C E T OT H E O R G A N I S M 2 ) T H E P H Y S I C A L A N D C H E M I C A L S T A T E O F T H E E L E M E N T A N DI T S P O T E N T I A L ; A C C E P T A B I L I T Y T O T H E S P E C I F I C O R G A N I S M 3 ) T H EC O N C O N C E N T R A T I O N O F T H E E L E M E N T I N T H E E N V I R O N M E N T A N D T H EP R E S E N C E O F O T H E R E L E M E N T S T H A T M A Y I N H I B I T O R E N H A N C E I T S U P T A K E 4 )T H E M O R P H O L O G Y O F T H E O R G A N I S M , I T S L I F E H I S T O R Y , I T S C O N D I T I O N A N DA G E , A N D I T S P A R T I C U L A R ROLE I N T H E FOOD W E B A N D 5 ) T H E P H Y S I C A L A N DC H E M I C A L C H A R A C T E R I S T I C S O F T H E E N V I R O N M E N T .
Aquatic toxicity:
Freshwater toxicity text (Cone, in ppm):
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T e s t Environment

11
T o x i c i t y to animals:
Animal toxicity text (Value in mg of mat er ia l /kg body wt):
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V a l u e | T i m e [ S p e c i e s I P a r a m . | R o u t e
14001 1 0 I D O G I L D S O

I R / D A Y I |
1 6 | || DAY/W | |
1 E E K | |3500| 1 0 I R A T I L D S O
I R / D A Y I |
1 6 | |
| DAY/W | |
1 E E K | |4400| 8 . 8 I M U S I L D S O
I R / D A Y I |2300| 8 . 8 I G P G I L D S O
I R / D A Y I |

Livestock toxicity ( p p m ) : 200
R A N G E OF TOXICITY
I n h a l a t i o n limit: 2.E-13Inhala t i on limit text: (UC/CC)Irritation levels: .00004Irriga t i on levels text: U C / C CDirect contact: REFER TO SPECIFIC C O M P O U N DDirect human ingestion (mg/kgwt): 2280Drinking water limits ( p p m ) : .000004 .000004
H U M A N H E A L T H H A Z A R D S
Acute hazard level: S O L U B L E : ORGAN OF R E F E R E N C E MAXIMUM PERMISSIBLE 40 HOURWEEK BURDEN IN TOTAL UCI/CM3 BODY(9), UCIMPC AIR, MPC W A T E R KIDNEY / .1 /6.E-12/ l.E-4 BONE / .05 / 6.E-12/1 .E-4 LIVER / .4 / 9.E-12/2.E-4 TOTAL B O D Y / .3 / 2.E-11/2.E-4GASTROINTESTINAL TRACT/ 0 / 2.E-7/ 8.E-4 I N S O L U B L E : ORGAN OF R E F E R E N C E M P C / WMPC/A LUNG / 710-10 GASTROINTESTINAL TRACT/ 8.E-4 710-7Public heal th hazard: HIGH, DUE TO E X P O S U R E TO RADIATIONAction levels: N O T I F Y LOCAL A I R A U T H O R I T I E S A N D T H E N U C L E A R R E G U L A T O R YC O M M I S S I O N . D O N O T E N T E R AREA W I T H O U T R A D I A T I O N M O N I T O R I N G E Q U I P M E N T .Carcinogenicity: I O N I Z I N G R A D I A T I O N H A S T H E P O T E N T I A L F O R B E I N G C A R C I N O G E N I C .Mutagenici ty: E X P O S U R E OF SEX C E L L S TO IONIZING RADIATION CAN C A U S E GENEM U T A T I O N S T O OCCUR I N E X C E S S O F T H E S P O N T A N E O U S M U T A T I O N RATE.P O T E N T I A L .Teratogenic i ty: D E V E L O P M E N T A L DEFECTS HAVE BEEN OBSERVED IN EXPERIMENTALA N I M A L S E X P O S E D T O I O N I Z I N G R A D I A T I O N . P O T E N T I A L .
C L E A N U P PROCEDURES
In situ amelioration: 1. CATION EXCHANGE RESIN 2. LIME TREATMENT PLUSC O A G U L A N T . SEEK P R O F E S S I O N A L E N V I R O N M E N T A L E N G I N E E R I N G A S S I S T A N C ET H R O U G H E P A ' S E N V I R O N M E N T A L R E S P O N S E T E A M ( E R T ) , E D I S O N , N J , 24-HOUR N O .201-321-6660.Beach/shore restoration: REMOVE T H E S A N D A N D BURY A T A U T H O R I Z E D BURIAL S I T E .Countermeasure material avai labi l i ty: C A T I O N E X C H A N G E R E S I N - W A T E R S O F T E N I N G A N DC O N D I T I O N I N G S U P P L I E R S , W A T E R T R E A T M E N T P L A N T S ; L I M E - C E M E N T P L A N T S ;C O A G U L A N T S S U C H A S A L U M I N U M S U L F A T E O R F E R R I C S U L F A T E - W A T E RT R E A T M E N T P L A N T SDisposal method(s): B U R I A L A T A N A U T H O R I Z E D R A D I O A C T I V E D I S P O S A L S I T E
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Disposal no t i f i ca t i on(s): C O N T A C T T H E N U C L E A R R E G U L A T O R Y C O M M I S S I O N .
D A T A A D E Q U A C Y E V A L U A T I O N
GOOD
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B E R Y L L I U M
CHRIS - Chemical Hazard Response I n f o r m a t i o n System

D e v e l o p e d by the U n i t e d S t a t e s Coast Guard. 1985-2000.
Document Outline

0. O V E R V I E W1 . C O R R E C T I V E R E S P O N S E A C T I O N S2 . CHEMICAL DESIGNATIONS3. HEALTH HAZARDS4. FIRE HAZARDS5 . C H E M I C A L R E A C T I V I T Y6. W A T E R POLLUTION7 . S H I P P I N G I N F O R M A T I O N8 . H A Z A R D C L A S S I F I C A T I O N S9 . P H Y S I C A L A N D C H E M I C A L P R O P E R T I E S
0. OVERVIEW
Material name

B E R Y L L I U MCHRIS Code BEM
Characteristics

S o l i d Si lv er color OdorlessSinks in water.
Emergency Actions

Restrict access.A V O I D C O N T A C T W I T H S O L I D A N D D U S T ,Wear dust respirator and rubber overclothing (including gloves).Shut off ignition sources and call f ire department.N o t i f y local health and p o l l u t i o n control agencies.Protect water intakes.
F i r e

Combustible.POISONOUS GASES MAY BE PRODUCED IN FIRE.Dust cloud may exp l od e if ignited in an enclosed area.Wear gogg l e s and se l f-contained breathing apparatus.Extinguish with dry graphite, soda ash, or other inert powder.DO NOT USE W A T E R ON FIRE.
Exposure

C A L L F O R M E D I C A L A I D .
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D U S TP O I S O N O U S I F I N H A L E D O R I F S K I N I S E X P O S E D .If inhaled will cause coughing or d i f f i c u l t breathing.If in eyes, hold eyel ids open and f l u s h with p l en ty of water.If breathing has s t o p p e d , give ar t i f i c ia l respiration.If breathing is d i f f i c u l t , give oxygen.S O L I DP O I S O N O U S I F S W A L L O W E D O R I F S K I N I S E X P O S E D .Remove contaminated clothing and shoes.F l u s h a f f e c t e d areas with p l e n t y of water.IF IN E Y E S , hold eye l id s open and f l u s h with p l en ty of water.IF S W A L L O W E D and victim is CONSCIOUS, have victim drink wateror milk and have victim induce vomiting.IF S W A L L O W E D and victim i s UNCONSCIOUS OR HAVING CONVULSIONS,do nothing except keep victim warm.
Water P o l l u t i o n - General

E f f e c t of low concentrations on aquatic l i f e is unknown.May be dangerous if it enters water intakes.N o t i f y local health and w i l d l i f e o f f i c i a l s .N o t i f y operators of nearby water intakes.
1. C O R R E C T I V E R E S P O N S E ACTIONS

S t o p dischargeC o l l e c t i o n Sys t ems: Dredge
2 . C H E M I C A L D E S I G N A T I O N S

CG C o m p a t i b i l i t y Group: Not l i s ted.Formula: BeI M O / U N Designation: 6 .1 /1567DOT ID Number: 1567CAS Registry Number: 7440-41-7NAERG Guide Number: 134S t a n d a r d Indus t r ia l T r a d e C l a s s i f i c a t i o n : 52229
3. HEALTH H A Z A R D S

Personal Protective Equipment: Self contained pos i t ive pressure breathing apparatus; cleanwork clothes da i ly; gloves; eye protectionS y m p t o m s F o l l o w i n g Exposure: Any dramatic, unexplained weight loss should be considered asp o s s i b l e f i r s t indication of beryllium disease. Dust is extremely toxic when inhaled; symptomsinclude coughing, shortness of breath, and acute or chronic lung disease. There is no record ofi l lne s s f rom ingestion of beryllium. Contact with dust causes conjunctival inf lammation of eyesand dermatitis.Treatment of Exposure: INHALATION: acute disease may require hospi tal izat ion withadministration of oxygen; chest x-ray should be taken immediately. E Y E S : f l u s h with water for atleast 15 min. SKIN: f l u s h with water; wash with soap and water; all cuts, scratches or otherinjuries should receive prompt medical attention.
T L V - T W A : 0.002 mg/m 3

T L V - S T E L : 0.01 mg/m 3

T L V - C e i l i n g : N o t l i s ted.
T o x i c i t y by Inge s t i on: Grade 3; oral LD 5 0 = 100 m g / k g (mouse)T o x i c i t y by Inhala t ion: Currently not available.
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Chronic T o x i c i t y : Beryl l io s i s of lungs may occur from 3 months to 15 years a f t e r exposure.Chronic systemic diseases of the liver, spleen, lymph nodes, bone, kidney, and other organs mayalso occur.V a p o r ( G a s ) Irri tant Characteris t ics: Currently not availableLiquid or S o l i d Irr i tan t Characteri s t i c s: Currently not availableOdor T h r e s h o l d : Odorless
IDLH Value: 4 mg/m 3

OSHA P E L - T W A : 0.002 mg/m 3

OSHA P E L - S T E L : 0.025 mg/m 3 30 minute peak per 8 hour s h i f t .
OSHA PEL Ceil ing: 0.005 mg/m 3

EPA A E G L : Not l i s t ed.
4. FIRE H A Z A R D S

F l a s h Point: Not pertinentF l a m m a b l e Limit s in Air: Not pertinentF i r e Ext ingui shing Agents: Graphite, sand, or any other inert dry powder
F i r e Extinguishing Agent s NOT to Be Used: Water, CO2, or halogenated extinguishing agents.S p e c i a l Hazard s of Combust ion Product s: Combustion yie ld s beryllium oxide fume, which istoxic if inhaled.Behavior in Fire: Powder may form explos ive mixture with air.Igni t i on Tempera ture: Not pertinentElectrical Hazard: Not pertinentBurning Rate: Not pertinentAdiabat i c F l a m e Temperature: Currently not availableStoich iome tr i c Air to F u e l Ratio: 2.4 (calc.)F l a m e Tempera ture: Currently not availableCombustion Molar Ratio (Reactant to Product): 1.0 (calc.)

5. C H E M I C A L REACTIVITY
Reactivity with Water: No reactionReactivity with Common Materials: Reacts with acids and alkalis to form hydrogen gas.S t a b i l i t y During T r a n s p o r t : S t a b l eNeutra l i z ing Agent s for A c i d s and Caustics: Not pertinentPolymerization: Not pertinentI n h i b i t o r of Polymerization: Not pertinent

6. W A T E R P O L L U T I O N
Aquat i c T o x i c i t y : Currently not availableW a t e r f o w l T o x i c i t y : Currently not availableBiological Oxygen Demand (BOD): Currently not availableF o o d Chain Concentration Potent ial: Currently not availableG E S A M P Hazard P r o f i l e :Bioaccumulation: 0Damage to living resources: 2Human oral hazard: 2Human contact: hazard: IIReduction of amenities: XXX

7 . SHIPPING INFORMATION
Grades of Purity: Grade AA, 99.96+%; Grade A, 99.87+%; Nuclear gradeStorage Tempera ture: Ambient
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Inert Atmosphere: No requirementVenting: OpenIMO P o l l u t i o n Category: Currently not availableS h i p T y p e : Currently not availableBarge H u l l T y p e : Currently not available
8. H A Z A R D CLASSIFICATIONS

49 CFR Category: Poison49 CFR Class: 6.149 CFR Package Group: IIMarine P o l l u t a n t : NoNFPA Hazard C l a s s i f i c a t o n : 4 1 0EPA Reportable Quantity: 10 poundsEPA Pol lu t i on Category: ARCRA Waste Number: P015EPA F W P C A List: Not l i s t ed
9 . P H Y S I C A L A N D C H E M I C A L PROPERTIES

Physical S t a t e at 15 Degrees C and: 1 ATM: S o l i dMolecu lar Weigh t: 9.01Boiling Point at 1 ATM: Not pertinentFreez ing Point: Not pertinentCritical Tempera ture: Not pertinentCritical Pressure: Not pertinentS p e c i f i c Gravity: 1.85 a t 2 0 ° C ( s o l i d )Liquid S u r f a c e Tens ion (Est.): Not pertinentLiquid Water I n t e r f a c i a l Tension: Not pertinentV a p o r (Gas) S p e c i f i c Gravity: Not pertinentRatio of S p e c i f i c Heat s o f V a p o r (Gas): Not pertinentLatent Heat of Vaporizat ion: Not pertinent
Heat of Combustion: -28,000 Btu/ l b = -15,560 c a l / g = -652 X 105 J/kg
Heat of Decomposi t ion: Not pertinentHeat of Solut ion: Not pertinentHeat of Polymerization: Not pertinentHeat of Fusion: 260.0 c a l / gLimiting Value: Currently not availableREID V a p o r Pressure: Currently not available
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